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^ (54) Title: METHOD FOR PRODUCING FLUORINE-CONTAINING HALIDE 
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(57) Abstract: A method for producing a fluorine-containing halide is characterized in that a fluorine-containing sulfonyl halide or 
a fluorine-containing disulfonyl chloride is reacted with a metal halide, a metal or the like in a solvent or without a solvent. With 
this method, a fluorine -containing bromide, a fluorine-containing iodide or a fluorine-containing chloride can be easily produced in 
a commercially advantageous manner at low cost and high yield. 
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m m m 

[oooi] ^mm\t. ^7yi/>n^vfti(DS^i-it5„ 

[0002] ^^5£:R Br, R IRX^R C1(^^,R it^ ^PXte^fM^PO^^^-Cfe^) X 
n n fi n 

[0003] ^fh^-7ym^^im(Dmm^mt\^xn, ties^i^^ it^-.R 

fi 

2 fl 

[0004] Mbl] 

cat/ A 

R fl S0 2 Cl + HBr ► RflBr + S0 2 + HC1 5&1 

[0005] \j)AJX&t>. -(Djjmn, Mfcm&^tf XX&%HBr& WMtVXm^ \ M^Mh 

fc^o WiC, mTKm^rx^^n^^m^h^tcmmm^mm^^mmxh^ 

[0006] £fc, JglJ^^bT, TfEHJ^^:2^^oT, R Br^^-T^^^^lbtLTV ^ 

fl 

(TfE#f^m2#^) 0 

R SO CI + 4gKT^— r>i»XJ3^*— ^)^o;K -> 

fl 2 

R Br + SO + 40(T^^e^»>^Xtt^^ , >^)^tiyK 5^2 

fl 2 
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[0007] ^^:R SO Cl^m^tl^^^^y^^WMtl^X^ ff^£:R CI 

fl 2 fl 

fi 

[0008] Ut2] 

A (100~200°C) 
R fl so 2 ci ► RfiCl + so 2 

[0009] ^<D^mhELfc&MnTxft5t&^&><9^ nmm^mxh^o 

[0010] £fc, fl^£:R SO C\X^fl^^V^^;V^ny4V^WMt\,X. ^^5£:R IX 

fl 2 fl 

mztiz^ -7^m^itm^^r^m\^hfhx\ ^ \ 

#ff^Cmi:^|S#f^49 12269^- 
#ff JCfite : 3R|H#fFff§5057633^- 

#ff^Citk3: Journal of Fluorine Chemistry,25(1984),491-504 

toon] n ^y^m^y^tm^ nmm^m^mx\ 

[0012] ^.mm^-i-i, _htBbfc @ m&mmir^<nnffi9z$:mtefcffi^ ^-y^m^* 

[0013] gp*K TIE(D^^-/^^Nn^V^^(DM5t^^li^i-§^(DT^ 0 
1. -ASSSCI): 
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[0014] Wb3] 

R 1 

R 2 -C-S0 2 Z (1) 

R 3 

[0015] R\ R 2 RXIR 3 U, XttSftot, /M^^VIf, TKsd^Xtt— tt©^ 

— o«/Nn^vj©^--e$?§ 0 z« N cix^F-efe^o fab, r\ r 2 &i^r 3 ^, v>-f 
y^jgc^fc^^ias, r\ R 2 ^tj?R 3 (D^/ c e<^^o^— ffio^^it^feksft 

^-efe^o Z^F(D#-^icl^, R RXIR «\ ^^^--efe*9, R f3\ X:CF 

13 2 2 

=cfocf --efc^o )x^ti^y^m^^^^ : 7^t, — jt^^iM'xC^cp, M 

2 

1/2 

[0016] DfM 

R 2 — C— X 

I 

R 3 

[0017] as;*, r , r , r jtu?x«_hiB^i^c)-e^$tt^75/^^nywb^o^^ 

1 2 3 

o 

2. — j|^^:(l)-e^$tLS'a•^^y*^/^^/^^^-l'K^, — j|£^(la) 
R 4 CF SO CI (la) 

2 2 

OCT, R 4 te^n^Vjj!r^\ ^^^X^-#<^^b^K*S(^^T-, ^JJ§C^ 
tbTV^^V>)-e^ 0 _hfS3Sl^fB«(7)^5/*/Nn 

3. (i) -et$ix§^75/i^*^WN7^K^\ 

— $&5£:Y(CF ) -SO Cl^*, Yte, ^nf^M.^, "SO FX^-CCl nfil 

2 n 2 2 3 
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^Jl^^rCF =CF(CF ) (OCF CF(CF )) 0(CF ) -SO CI (5*^ e[i0^2©lt, g 

2 2 e 2 3g2h2 

^$&5£:CF =CFOCF CF SO F 

2 2 2 2 

[0018] Wb5] 

R 2 — C-S0 2 CI (i-) 

[0019] (^^, r\ r 2 ^u«r 3 ^, N-Xli^ot, ^t^VJj§c^\ Tkm^x^— 

mu±tiK — flxttrUBj^Ji^^Tv^rfc^v^-cfcu, r\ r^ifr 3 ^/^^ 

-oti/NP^fCfcSo fib, R\ r'&^R 3 ^ V^ttt7y^^t?^V>#^ 
Ktt, R\ R 2 ^R 3 ^>^<^-o«^(D^5/*^^*^-efc§ 0 )~e^£tb 

[0020] [^6] 

R 2 — C— CI 
I 

R 3 

[0021] oct, r , r rur fe±mizmv)xm£ft%^7iymmm<DwmjTW:o 

12 3 

7. —HSLtZ (1 ' ) -C^$n«"^7s'*^*=^n9^Kj8^ -^(la) 
R 4 CF SO CI (la) 
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8. — ts&z (i ' ) xm^ti^^ym^^—^^-f^K 

— $£5£:Y(CF ) -SO CK^tfj, YJ3\ /m^^VS^, -SO FXtt-CCl nttl 

2 n 2 2 3 

— JlS^rCF =CF(CF ) (OCF CF(CF )) 0(CF ) -SO CI eteO— 2<7>lE^ g 

2 2e23g2h2 

Pt, Pd, Ni, ZnX«Fe-e*>«9, ^^#^(^3^—16^(7)^4^^—117^^(7)1^^ 
tVd^CJSf 5^SSr^tHb^dS, &JRjEfc££bTCu, Fe, Ni, Co, Pd, TiXtePb 

10. «te^cp-e^^ff5-hlE^6^|E«C0^ o 

11. -$S£(2): 
[0022] Dfb7] 




[0023] (5£*F\ t\ T\ t'RXIT*^ m-Xltm^oX, /Nn^If, TkSff jg^XfiHilfi 
(7)^b7K*^(^5/#J^^, ^tjgH\ ^^^^^^(DV^-f aX 

JD§H\ ^m^t^fiilEllJ^^ov^md^WX^-aW-h^, HBXtt^Hfi* 
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1/2 

[0024] Mfc8] 

T 1 T 3 

x-c4t 5 )-c-x 

i 9 PI 
T 2 |4 

[0025] (^, T\ T\ T\ T. T\ X^U?p«_hfB^|WIC 0 ) ^^^^^n^V^ 

1 2 3 4 5 

12. — m^(2)'^^fl^'7v^^V^=. — |£5£(2a): 
C1SO -F C-(T 5 ) -CF -SO CI (2a) 

2 2 p 2 2 

oxtti-cfcSo ) ^Sjft^b^-efcS-hi&fii 1 ^tB^^^/Nti^v^ 

13. — (2) -e^^^^-^^^^/v^^/^n^K^, 

— $£5£:ciso (cf) so cK^^p, pii2-9©lt-efe5 0 ) -e^^tbS^y^^ 

2 2 p 2 

14. ^^iM'x-C^^tbS^JR^M^y^k^dS, TA'XV&mfklkmXKTA'*/ 
V&mBWkVo'Z&Z -hi B*B 1 1 f-f Bifc^feo 

15. S'l4^cF-eHJ^^T5_hfBlRl 1 lC|B«©^ifeo 

16. —^(2): 
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[0026] Wb9] 




[0027] , T\ t\ T 3 ^t^T 4 «, |^I — XttlWlot, ^P^VJJKTn TK^^Xfi^tt 

[0028] MklO] 




T 



[0029] (^^, T , T % T , T , T &UW-tfB^IWIC) ^m&f&^7ymmkfa<nW&j5 

1 2 3 4 5 

C1SO -F C-(T 5 ) -CF -SO CI (2a) 
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18. — (2) -e^$tv^^5/^^/v^/v^n^K^. 

— $£5£:ClSO (CF) SO Cl(5£^ p^2— 9(DmWt^foZ>o )^^:iStlZ>^7vM^ 

2 2 p 2 

19. nmnm(D^m-iQm<Dmmm-m7nm(D\^fi^\z.m'r^m^c^ 

Pt. Pd, Ni, ZnXfiFe-efc«9, jgffi#^(D3Sl-16^(D^4jlfi!-|g7jlH!(DV^-f 
^^l-^M^tMb^^N ^«J$^UTCu, Fe, Ni, Co, Pd, TiX^Pb 
Sr^ti- _LfE*R 1 6 ^IB*0^?i 0 

20. ffitt^cp-eHJ^^f5-hfBiI16^fB«c<7)^o 
[0030] ^W^irete, m^^bTfi, -^(1) : 
[0031] Wbll] 

R 2 -C-S0 2 Z (1) 

[0032] -et$tl5^7yi^^WN7^K > X«I— ^(2) : 
[0033] [^ 12] 

T 1 I 3 

CIS0 2 -C-f-T 5 )-C-S0 2 CI (2) 
T 2 P |4 

[0034] ti$ti5^7i/i^/v*^;v^n7^ K^ffl V ^ 0 

[0035] ±fB— ^ (1) -^mZn^^ymx/V^/W^^l-m vt\ R\ R 2 ^U?R 3 ^, 
1*1— XttM^ot, ^n^Vjj§C^\ *»Xtt-|5©^ft*ilt*ot, r\ R 

Wr&Kte, R ^R ^^^-e^«9, R }3\ *:CF =CFOCF --Cfc5 0 

1 3 2 2 2 

[0036] £*1/£>©|*rO, ^^Vlg^LT^ F, CI, Br, m&M^%%o l&t, — tifi<£>^ 
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[0037] R x R RUR ^ V ^tlb^y^m^-efo ^M^ia^ R , R RXFR <D'pt£<b 

12 3 12 3 

[0038] ±m—^^(l)Xm^tl^^ym^/^^/^ : 7^(D\HX\ ZtfClXfoZik&lfo 
(DMtW-mt^X, -^(la): 

R 4 CF SO CI (la) 

2 2 

[0039] ^<D#&— (la) /Wn9-Y K<D ^^J^LT^, T 

(i) ^$£5£:CF XCFX(CF ) A{CF CF(CF )0} (CF ) SO CI 

2 2 1 2 3m2n2 

OCT, X«F, ClX^Br-C$)«9, AteO, SXteNHtr&So 1J30— 4?>fi#C, mteO— 3CD 

^m, nm—8<Dmmx&z>\ 

(ii) — Y(CF ) A{CF CF(CF )Oj (CF ) SO CI 

2 1 2 3 m 2 n 2 

(i^^K Yte, H, /NPyyl 1 ?-, CC1 „ -CO M 2 ({B.U M 2 teMaXJ*(Mb) tfcot, 

3 2 1/2 

, mm*^— <Bxr±rHB^_h#^EU-cbJ:v\ Af*o, sx«NH-ea>5„ im 

— 8CD»U mteO— 3<DMWt, ntel — 8<£>S#refc5o X 

(iii) — $£5£:Y(CF CF 0)(CF ) SO CI 

2 2 1 2 m 2 

OCT, Yf3\ ^P^VJgHK -CO M 2 0fS.U M 2 «MaXf3(Mb) tfcoT, MateT 

2 1/2 

mxter. msk±&&LTt>&\ )x&% 0 mo— 50<Dmwt, mm— 2o<Dig 

$rC&5 0 ) 
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^by^m&M^x^Zo ^m^m^ti^x^ -no , -cn, -nh , -ch , 

2 2 3 

-CH OH, -Br, -U ~CU ~CO H, -SO H, -CO Na, -CONH , -CO N(Et) W&fim 

2 2 3 2 2 2 2 

[0040] ±mvtc-^(D^mcoMi^mt^x^ rm^t^-^mf^t^x^o 

— jt£s£:CF XCFX(CF )A{CF CF(CF )Oj (CF ) SO CKDit^m : 

2 21 2 3m2n2 

CF CICFCIOCF CF SO CU CF CICFCIO CF CF CF SO CU 

2 222 2 2222 

CF CICFCIO CF CF CF CF SO CU CF CICFCIOCF CF(CF )OCF CF SO CU 

2 22222 2 2 3222 

CF C1CFCKCF CF(CF )0} OCF CF SO CU 

2 2 3 2 2 2 2 

CF CICFCIOCF CF(CF )OCF CF CF SO CU 

2 2 3 2 2 2 2 

CF CICFCIOCF CF(CF )OCF CF CF CF SO CI 

2 2 322222 

jt£5£:Y(CF )A{CF CF(CF )0} (CF ) SO CKDik&tfo : 

2 1 2 3 m 2 n 2 

Y(CF ) 0(CF ) SO CU Y(CF ) 0(CF ) SO CU Y(CF ) 0(CF ) SO CU 

22 222 22 232 22 242 

Y(CF ) 0(CF ) SO CU Y(CF ) 0(CF ) SO CU Y(CF ) 0(CF ) SO CU 

24 222 26 222 22 242 

(_LiE#3£fc*5l^T, YteH. F, CU Br, IXteCF =CF--Cfc5), 

2 

NaO C(CF ) 0(CF ) SO CI 

2 2 m 2 n 2 

OCT, nttl-8(Dlt, mm—8<DmWtXh%) 
CC1 (CF ) 0(CF ) SO CI 

3 2 m 2 n 2 

(5£tp, nttl-8©ll, mm-8(D^mX&%) 
0 -(CF ) 0(CF ) SO CI 

2 m 2 n 2 

(5£^K <$> fe. Y>\\(7^^V) „ Ph-NO „ Ph-CN, Ph-NH , Ph-CH , Ph-(CH ) „ 

2 2 3 3 2 

Ph-CH OH, Ph-Bi\ ph-Br x Ph~U Ph-I , Ph-Ck Ph-Cl „ Ph-CO H, pH-(CO H) , 

2 2 2 2 2 2 2 

Ph-SO H, Ph-CO Na, Ph-(CO Na) „ Ph-CONH , Ph-CO N(Et) „ ^^/K T>h 

3 2 2 2 2 2 2 

— jt£5£:Y(CF CF 0)(CF ) SO Cl^M: 

2 2 1 2 m 2 

ICF CF OCF CF OCF CF SO CU ICF CF OCF CF OCF CF CF SO CU 

22 22 222 22 22 2222 

ICF CF OCF CF OCF CF CF CF SO CU ICF SO CU ICF CF CF SO CU 

22 22 22222 22 2222 

ICF CF CF CF SO CU CF SO CU CF CF SO CU CF (CF ) SO CU 

22222 32 322 3262 
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CIO SCF - 0 , CIO SCF CF - 0 . CIO SCF CF OCF CF - 0 

2 2 222 22222 

0 Ph(^m^7V) , Ph-NO , Ph-CN, Ph-NH . Ph-CH , Ph-(CH ) , 

2 2 3 3 2 

Ph-CH OH, Ph-Br, ph-Br , Ph-I, Ph-I , Ph-CU Ph-Cl , Ph-CO H, pH-(CO H) , 

2 2 2 2 2 2 2 

Ph-SO H, Ph-CO Na, Ph-(CO Na) , Ph-CONH , Ph-CO N(Et) , ^^fvK T>1> 

3 2 2 2 2 2 2 

[0041] _hfB— ^^(D^m^ti^^ym^^/^v^i^^^x^ z^ci-efe^b-^ 

^-C«, — j|£5£:Y(CF ) -SO Cl(5£cK Yte, ^n^Vjg^ -SO FXJ3-CC1 XfrV 

2 n 2 2 3 

, ntel — 9<D^^t?fe§ 0 ) 3U3^$£5£:CF =CF(CF ) (OCF CF(CF )) 0(CF ) - SO 

2 2e 2 3g 2h 

2 

^^)O^i|-|tM»^$»^^#^0*bV\ -$&5£:Y(CF) -SO 

2 n 2 

[0042] i|E#-^^$^^^(D^#:^!|^#(f§^^T^afi>9-efc^o 
— $£5£:Y(CF ) -SO CI X^fl^it^m : 

2 n 2 

Y(CF ) SO CU Y(CF ) SO CU Y(CF ) SO CU Y(CF ) SO CU Y(CF ) SO Cl^K 

222 232 242 252 262 

(5£cp, Ytt, -^P^VJ1H\ CC1 X«SO PC*>5) 

3 2 

— CF =CF(CF ) (OCF CF(CF )) 0(CF ) - SO CWM&Mfc&y! : 



2 2e 2 3 g 2h 2 

CF =CFOCF CF SO CU CF =CFOCF CF CF SO CU 

2 222 2 2222 

CF =CFOCF CF CF CF SO CU CF =CFOCF CF(CF )OCF CF SO CI „ 

2 22222 2 2 3 222 

CF =CF{CF CF(CF )Oj OCF CF SO CU 

2 2 3 2 2 2 2 

CF =CFOCF CF(CF )OCF CF CF SO CU 

2 2 3 2 2 2 2 

CF =CFOCF CF(CF )OCF CF CF CF SO CI 

2 2 3 22222 



{bl^Jte, A^WlCtt, {b^:CF =CFOCF CF -SO PC^^i:^T^5 0 

2 2 2 2 

[0043] (2) T^$^^75/^^/V^^/^n^K-ef*, T\ t\ T&OT 4 }*, N 
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[0044] ^tltb<DfaX\ wF^m^kLrXm, F, CU Bi\ m&&mX%Z> 0 — #<D^ 

«a^u©jiitejfeK^*3Sfs, &t5^#j^>fb*3R^©v^ nxh^\ mmtykm 

[0045] m, T'RTfT^K V ^^^ifJ^-C&l ^^{3, T^tFrV) 4>&< o 

lew:, t 3 ^u?t 4 (d/>^<^— -ou-m(D^-7^mmtyKmmx^ 0 

[0046] -«©^{^iSi3©R{^iS^^7y^^git*5M(-li, 

[0047] ^<D#&— jt£s£ (2) Xm^n^^ym^^^—^^4^(D ftX\ 0 ;£Ll Mb 
^©IPJtU, -*S5£(2a): 

C1SO -F C-(T 5 ) -CF -SO CI (2a) 

2 2 p 2 2 

v^^—«x«~«w_h^ — mxfer.msi±-$t.tix\<^xk&\^x&>v), ptt 

[0048] i<D#/£— (2a) ^$^5^7s/i^^;V^7-fK^*5V v"C, TIE— 

(i) — $£5£:C10 S(CF ) SO CI 

2 2 n 2 

(ii) — JKS::C10 S(CF CF A)(CF ) SO CI 

2 2 2 1 2 m 2 

(5£tf\ a^o, sx«NH-efc^ 0 im— 50<Dm.WcXfoV, mm—20CDmWtXh% o ) 0 

(iii) ^$£5£:C10 S(CF CF A) (CF ) - <f> -(CF ) (ACF CF ) SO CI 

2 221 2m 2m 2212 

4> fe^mX&V, ZO S(CF CF A)(CF ) -X^I^LTV^l^i^te, 

2 2 2 1 2 m 
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3o ) 

-lie— m^xmztizik&mz^^x^ ^mtvxi^ y^?v^ /k r 

^hy^m&fimx^, ffiolISibtii, -no , -cn, -nh , -ch , -ch 

2 2 3 2 

OH. -Br. -U ~CU "CO H. -SO H. -CO Na. -CONH , -CO N(Et) W&ffil^^Z) 

2 3 2 2 2 2 

o 

[0049] ±m\^fc-^(D^m(DMi^mt^x^ Tm<D4k&M&m?z>z.b&x**z> 0 

— j|£5£:C10 S(CF ) SO C\(D\^m: 

2 2 n 2 

CIO SCF SO CU CIO SCF CF SO CU CIO SCF CF CF SO CU 

222 2222 22222 

CIO SCF CF CF CF CF SO CI 

2 2 2 2 2 2 2 

— jt£5£:C10 S(CF CF A)(CF ) SO Cltf>ffr^: 

2 2 2 1 2 m 2 

CIO SCF CF OCF CF SO CU CIO SCF CF SCF CF SO CU 

2 22 222 2 22 222 

CIO SCF CF OCF CF CF SO CI 

2 2 2 2 2 2 2 

— : CIO S(CF CF A) (CF ) - # -(CF ) (ACF CF ) SO ClCOit^^ : 

2 221 2m 2m 2212 

CIO SCF - <!> -CF SO CU CIO SCF CF - * -CF CF SO CU 

22 22 222 222 

CIO SCF CF CF -CF CF CF SO CU 

2 222 2222 

CIO SCF CF CF CF - $ -CF CF CF CF SO ZCU 

2 2222 22222 

CIO SCF CF OCF CF - <j> -CF CF OCF CF SO CU 

222 22 22 222 

CIO SCF CF SCF CF - 0 -CF CF SCF CF SO CU 

2 22 22 22 222 

CIO SCF CF OCF CF CF - (/> - CF CF OCF CF CF SO CI 

2 22 222 22 2222 

(5£^K 0 Ph(^3i— >V) „ Ph-NO „ Ph-CN, Ph-NH % Ph-CH , Ph-CH OH, 

2 2 3 2 

Ph-Br\ Ph-U Ph-CU Ph-CO UU Ph-SO UU Ph-CO Na, Ph-CONH „ Ph-CO N(Et) 

2 3 2 2 2 2 

[0050] ^(Dm^-m^{2)Xm^fh^^ym^^^;V^vi^^(D\HX\ — JR^: 

C1SO (CF) SO CI OCT, n ^2— 9CDMWtX&& 0 )X^fl^y^M^7V^^;V 

2 2 n 2 

frL&it&^CDMtfoMtl^Xn, CIO SCF CF SO CU CIO SCF CF CF so cu CIO 

2222 22222 2 

SCF CF CF CF CF SO Cllg&mfZ>Zb&X'%Z> 0 

2 2 2 2 2 2 

[0051] _htau-— m^(i)xm£tv%^^ym^*^^94}?&x$— m^:(2)xm^ 
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[oo52] «w-ete, ^y^mmhrnxi^y^m^itm^um.-r^m^a-i, _htEWh 

— ^ (1) xm£tlZ>^^ymx/V*^/W^4}?Xte— ^ (2) -c^ar^^y 

MaXJ3(Mb) tfcot, Mate, Li,Na,K,Cs^C0T/V^7y^JS^ MbfiMg, Ca, Ba^tf) 

1/2 

NaBi\ NaI^|M^fc3,&-e£?3;LV \ 

[0053] iktc, JifEbfc— ^^(1)^$^^^*^^-^^^^^^, z^ci-e 

[0054] Mkl3] 

R 2 — C-S0 2 CI (J-) 
R 3 

[0055] R\ R 2 ^t^R 3 », IWI-Xf^M^oT, ^n^VJj§H\ tK*J®^X«— #Oj*< 

>fbfcf!fg(:7yfff|j§H\ SI#jJ§H\ ^*J^^tJ ? ait^OV>-f ^^-«X«^ 
«t._h/^ — mXfer.m£l±.^titlX\^Xh^^xm, R\ R 2 RXfR 3 <D'pfj;<bt> 
—ife^usf^m^-Xfo&o ffiU R\ R 2 RXIR 3 ^^ \s^-ftih^ymW^Xfj:v^M& 

ku, r\ R 2 RxfR 3 (D{p^<th-^n-m<D^^mmt7Km^xh^o )xmtsti 

fB— (2) ^^^tL^^^^m^/v^^/v^n^K^ISW^UT'a-^y^^t:^ 

[0056] mm^M(D3m—i6m(Dm4mm-m7mm^^ti^^m'r^m(DMci^mt 
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LTf3\ Cu, Ti, V, Cr, Mn, Fe, Co, Ni, Mo, Ru, Rh, Pd, In. Sn, Sb, Ce, Sm, Eu, 
Yb, Ta, Pt, Os, Ir, Au, Hg, Pb, Bi, Zn^^#tf 3-£^-e#, A^a^£"eCu, 
Fe, Ni, Pt, Pd, Zn#^W*bV\ Z.tlb(D&mte. WT^fflV v-Ob&<, gfclMi, if 

3 

&\\ r©t/^Sft^[^*^#a©IM^Ltli, Cu, Ti, V, Cr, Mn, 
Fe, Co, Ni, Mo, Ru, Rh, Pd, In, Sn, Sb, Ce, Sm, Eu, Yb, Ta, Pt, Os.Ir, Au, Hg, 
Pb, Bi, Znm&mf 5^t^~e#, A^Jr&^-eCu, Fe, Ni, Co, Pd, Ti, Pb, 4$#S 

[0058] ±mi^fc^mt^m^m^ wr ti^— «<w£j^-ob&<, jgfcv^^i.£A 

[0059] iS^•OttiA^^•&^oV^-Cfi#^[5g^fi4a<, ^7^i^/V*=/WN7^KXi^ 

[0060] — ^ (i) ^$ti§^7j/i^*^^7^KXtt-t^: (2) -cie^tv^:^ 
[0061] *fc, -^(i')^$^^^^/v^/^p9-rKx^-^(2)-e^$tL 
[0062] jww^m, (1) -cm^^^^m^^/^y^^mnt-r^m^- 
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/vjjy&m^vf^itm&o. 05~5^vM§g,#f*L<tto. 5—2. s^e/HSSfflv^ 

[0063] tift, — *S5£ ( 1 ' ) -e^$^-^^5/^/^-/^n^K^M^i:b-C, rtb^fe 

. 01— 10^/MSg.#mXJ3:0. i~5^E7MSSfflv^tfJ;v\ 
[0064] —#5*; (2) T'^^^^^^^^/v^^/v^n^^K^^^i-^^-efe 

^iy^/P^^/P^vi^^l^McMl^XT^V^M^^^it^^O. 2— 20^e/^ 

it, £mXte2-io^/H^Sfflv\h,km, &m^v^ikmM 1 xbL,XT/v*y 
T/v^y^M/M3^V^^^0. 1— lO^e/HiiS. £?£L<tel— 5^/HMJg^ 
[0065] *fc, — (2) -eg§^t7j/*^*^/^n7^FOTtLt, 
^o. 02— 20^/M^^ 0*b<teo. 2— io^e/M^iMv\h,^j;v\, 

[0066] sisri. ^^x^^^if sj£f^i«k Kmmm<D&frh 

N, N-v^/VzJvW*T5K(DMF) „ CH CN, CHC1 CH 

3 3 2 

cucf ^(D«tt^#^fflv^r^^-e^ o ffittj§Mv^c:iW 

2 6 14 

[0067] mm^mmu, Mits^^i^^^wN^Kxii^^^*^*^ 

/^n^Kt^Lt.O. Ol-lOO^*{§@S^-r^'^^0*b<,O. 1-10^4 

[0068] Eifonm^ -2o°c—2oo°cm&t\s^}Z\^mmb-rz>z-b&x%z> 0 mz. io°c 
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[0069] Ba&te, m^Ts x.ttTRxmm.-rm ^-rtixn^xh x<, mmn. ^sljee 
[oo7o] a&B#rara\ migo. oi-48mmn&tirti\-£<, 0*ix}*o. 5-24mmns. 
[0071] j^±(d^^j;o-c. nmtir%^^ym^K^4km&nz>z.b&x^z> 0 

[0072] ^tbS^^m^n^^te, IK^bT, — ^(1) Xm^tlZ^ym*^ 
[0073] Mb 14] 

R 1 

R 2 — C— X 

I 

R 3 

[0074] (5£tK R , R , R ^x^JifB^^IO-e^^tt^^^^^^X^^^a^ 

1 2 3 

lbW#<b*b3 0 

[0075] ( i ' ) xm£ti%^7vm^*^v?ti74}?&wMtvx, z.ti&&mmt 

[0076] Mb 15] 

R 2 — C— CI 
I 

R 3 

[0077] OCT, R , R &U?R «_h|B^I^C)-t?^$^^^^it^^J^#^^o 

12 3 

[0078] *fc, J^Si:L-C, — (2) ^^tbS^y^^/l^t^/^a^KSrffl V \ ^ 
[0079] Mb 16] 

T 1 T 3 

x-c4t 5 )-c-x 

'? p l 
T 2 |4 

[0080] (5^, T\ T\ T\ T. T\ X^U?p«_hfB^|WIC 0 ) ^^nS^^Jt^b^Xte 

1 2 3 4 5 ~ 
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[0081] Mbl7] 

T 1 T 3 
c| -?f T s^9- cl 

[0082] Oew, t % t , t , t % t Rxip^±mKm^)xm^^^ymmtm^mhti^ 

1 2 3 4 5 

o 

[0083] #3sw#8sfcj;*ui, mhn^m^mn^-^mm^mxn^mvti^mttj: 

Z> 0 US. *WPv^97>f-4ff©^i©^ 

[0084] ^©J:5l!:bT#btb5^y5(f^b'», ^7^ilft«^^7yi3^{biifi, 

^^p r p, gj&3& mmm<n*T%w-t\.xmmmk-&m~?ibz>o 
[0085] ^6w^«fe^«tH«r, ^*i*jft^srs-r«^^<^ jimmzffflittmKxv. 

[0086] £JtT, lyfiWSr^tfT^ISWSrH^PjttHcttM'rSo 

[oo87] mmmi 

J?AP- K&tflSfTn— bSr^ttftfc lOOmlHo p :79*=»«rffljgtU DMSO : 30g£ 
NaI:30.4g(202.4mmol)£tfei£A/f£ o ^i&T(23.0^)^flfc#&?TV^J&5£>, jffo- h 
^{tiAA/fcCF =CFOCF CF SO Cl:20.0g(67.5mmol)^o<«9MTL-fc 0 lT©fi 

2 2 2 2 

[0088] HT^Tf, HI-, 1.5NfKt#LtSiS^ 0 BtJ&^TfL zR&tfCCl fcfln*. 

4 

4 

SrfT^ofeo ^<D^ % @ ^b-a^-CfcSCF =CFOCF CF KD&J&ffifflB&tlfco 

2 2 2 

[0089] CF =CFOCF CF SO Ctifrffc^ : 100.0%, CF =CFOCF CF Hg#^S : 99%^_h, CF 

2222 222 2 

=CFOCF CF II|X^:99.9%^_h-efco7to 
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[0090] 

i^An- MfctWafTn— bSr^ttitfclOOmlHo p 77^3^fL, DMSO : 30g£ 
NaBr:20.3g(197.3mmol)£tfci£A/f£ o ^T(21.0^)^#£^&V v£^£>, ^"fa 
— h^-f±3^A/fc^S97.8mass%(DCF =CFOCF CF SO Cl:20.0g(65.9mmol)^^o<«9 

2 2 2 2 

[0091] ITHTt, H^, 1.5NfKt#Lt^^ 0 BtJ&^TfL *<^jn;iT2*B# 

(D^^ g #tf frg^-e&SCF =CFOCF CF Br(D^^#^$^b/c 0 

2 2 2 

[0092] CF =CFOCF CF SO Ctifrffc^ : 88.2%, CF =CFOCF CF BrjgJR* : 99%^_h, CF 

2222 222 2 

=CFOCF CF BrlR^:68.6%-efcofc 0 

2 2 

[0093] Hife093 

^n- h&^ftWclOOmlHo P77^3^fU DMF:30g£NaBr: 
20.9g(204.9mmol)£H±^7c o ^f, ^?aT(21.0°C)-C»#^T^V^^^^ 
-Cfe5MS71.0mass%OClO S(CF CF ) SO CI: 10.0g(17.8mmoO£'J\$Ht"Cffc&/kfc 

2 2 2 2 2 

o 

[0094] tfciA^(Dra«^«^c^^o7b^ N -f±&^T^ i anHft-cftiSSso^-cia 
[0095] tt&^mrm. i.5B#r 3 m#bTs^$^ 0 kj^^t^, tk^px.t2+b 

fc 0 g eWb-a^-CfcSBKCF CF ) Br®^35Sfl||R$tbfeo 

2 2 2 

[0096] CIO S(CF CF ) SO CHEfM 8 : 100%, Br(CF CF ) Brig#£4* : 99%W_h, Br(CF CF ) 

22222 222 222 

BrlR^:78.1%-efeo/c 0 
[0097] mMM4 

10ml7f7^^°/Vt-V^CuCl:0.1g(1.01mmol), DMF:1.09g, ^^y;V^rn^<> 
-^Xrt^):0.19g(1.02mmol)^tt3AA//£ o ^^?jiftg97.8niass%<DCF 

2 

=CFOCF CF SO Cl:0.24g(0.79mmol)^taAA/f£ o ft^^j&T^ ^i&-C2l#|RHfc 

2 2 2 
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2 

=CFOCF CF Cl<D£.)&&$m&tlfZo 

2 2 

[0098] CF =CFOCF CF SO Clfe{b^ : 100.0%, CF =CFOCF CF CliHI^ : 99%^_h, CF 

2 2 2 2 2 2 2 

=CFOCF CF Cmm:51.9%X&ofc 0 

2 2 2 

[0099] 

lOOml^^^^. DMSO:30g. Nal: 16.1g(107.1mmol)£tfc&A/f£ o 

^S-eCF =CFOCF CF SO F: 10.0g(35.7mmol)^MTCfc o iTHTf, 75 

2 2 2 2 

[0100] GC/MS^itJ^V^MR^fflV^^WLfc^^ CF =CFOCF CF I/^/&LTV^ 

2 2 2 

i^^ofco CF =CFOCF CF SO F^k*100%, CF =CFOCF CF IiW:60.0% o 
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m^mm 

R 2 -C-S0 2 Z (1) 

R 3 

r\ R 2 .RU?R 3 f3\ XI4M*ot, ^n^VUsC^ ^SffJD^XktHiffi^ 
S^±*s, — fix»rHB^_h^*h/Tv^^v^-cS>«j, r\ r 2 &U*r 3 cq4>&<^ 

S-efe§ 0 £fc, Z^F©«^»!ltt, R «\ ^ygffJS^'e*)^, R S:CF 

13 2 2 

=cfocf --cfc5 0 )-e^$tv^^^^/v*— /WN^Ki:, — AS^im'xCsS^ m 

2 

^ MaXJS(Mb) tfcot, MateTVl^/U^J^ Mb}2T/V#y±M^JS"efc^ Xfi£ 

1/2 

Wb2] 

R 2 — C— X 
I 

R 3 

1 2 3 

o 

[2] — T^$tl5^75/i7M^;WN7^K^\ — «SXla) 

R 4 CF SO CI (la) 

2 2 

*vcvvot>&v^-ca>5 0 )-e^$H5^^-c*>5. aiJfcEifcfBfto^y*^ 
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[3] -t^(l)t^^il5t7^i^^/WN7^K^, 

^t£5£:Y(CF ) -SO Cl(5£^ YJ3\ ^nf^W^, -SO FXJ3-CC1 ~Cfc^ njil 

2 n 2 2 3 

— $£5£:CF =CF(CF ) (OCF CF(CF )) 0(CF ) -SO CI (^cp, eteO— 2<D^#U g 

2 2e23g2h2 

— $£5£:CF =CFOCF CF SO F 

2 2 2 2 

[5] ffitt^cp-e^^fT 5ff jf&Sl ^WE«cO^Sx 0 
[6] -^(1'): 

R 2 — C-S0 2 CI 

^o«/Nn^V]^^--efe§ 0 fab, r\ r 2 ,&^r 3 ^ v^-f t^t^^y#J^^--e^v^^ 
MM 

Ro— C— CI 
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1 2 3 

R 4 CF SO CI (la) 

2 2 

[8] — JK5£(1 ' ) -e^^tt^^-^^^/v^/v^n^-rK^, 

— $£5£:Y(CF ) -SO CK^tfi, Ytt, ^n^VHH\ -SO FX^-CCl ~efo«9, nttl 

2 n 2 2 3 

^$&5£:CF =CF(CF ) (OCF CF(CF )) 0(CF ) -SO CI (5£tp\ e{*0— 2<DM^t, g 

2 2e2 3g2h2 

[9] ja«#lft(Z)3^-16^(Dm4MW-^7jaW^V^i 2 ^^-J»i-^«^Cu. PU 
Pd. Ni, ZnX^Fe-Cfet). MW#^^3^-16^0H4j5^-||7MW^V ^tlfr 
Kmtt&Mfc&trfk&faifi. &JRfft#£LTCu, Fe, Ni, Co, Pd, HXttPbSr^ 

[10] ffitt^cp-eSJ^^fT5«^^6^fH«(D^& 0 
[11] -jft^(2): 
Wb5] 

T 1 r 

CIS0 2 -C-(-T 5 )-C-S0 2 CI (2) 
T 2 P |4 

T\ T\ T^OT 4 }*, IU— XttMfcoT, ^P^Vjj|C^\ Tk^J^Xte— ffi 

^^<tt-ol^/^D^>I^^ 0 t 5 ^, r.m<D$nk7kmm^ymm?. mm 
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— JtS^M^C^;^ M 1 }*, MaXte(Mb) tfcot, Ma^T/^y^M. MbJ3T/V# 

1/2 

X T 

X-C-(-T 5 )-C— X 

' 2 p l 
T 2 |4 

1 2 3 4 5 

[12] (2) -e^$^-a-^^*^/^-/^n^K^ N -i&5£(2a): 

C1SO -F C-(T 5 ) -CF -SO CI (2a) 

2 2 p 2 2 

[13] — (2) tr^^^^i/^^/v^/v^n^K^, 

— $£5£:ClSO (CF) SO CK^^P, p^2— 9(DMMc£$bZ> 0 )X^fl^'7v^ 

2 2 p 2 

[14] ^^^rM'x-e^^tt^^M^M^^v^^/^^ T/V#y^«J|^XW:T/V#y^M 

[15] «tt^cF-esj^^T5ff 5^111 1 Kmm(D^m 0 

[16] -j»5£(2): 
Wk7] 
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CIS0 2 -C-f-T 5 )-C-S0 2 CI (2) 
T 2 P |4 

±^tix^^xh^^)xh^ 0 pf*oxf*it?fe5 0 ffiU t^ot 2 ^, v^ti/t^y 

mm^-eft^m&m*. T l Rm 2 <D^<th-^n—mco^yymmty^m^x 

T 1 T 3 

CI-CfT 5 ^C-CI 

1 2 3 4 5 

[17] — ^^(2)-e^^^'a-^:y*v ? ^/V*^/V^i37-rK^, — j&5£(2a): 
C1SO -F C-(T 5 ) -CF -SO CI (2a) 

2 2 p 2 2 

Oct, T 5 iiri©^ttiS(7j/iJ^f, s^hk^n ^*JS^&tjq»JI^© 
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[18] — (2) l?^$ixS^7i/i^*^/v^07^K^, 

— jK^rClSO (CF) SO C1(*W, pf*2~ 9©lt«o )-C^tt5^5/^ 

2 2 p 2 

[19] M»#^<?53^-16j^(?5^4j^*i-||7j^*i<?5V>i*^^c:JR't-S^JR^Cu, Pt x 
fcM^-&&«£r£tMb^tf^ &JR/&a±LTCu. Fe, Ni, Co, Pd. HXttPbSr^ 

tMb-^-efc5fit#3® 1 6 KfBiiozfcifco 

[20] «tt^fF7?SJ^^f5ft^«16^|E«07J?io 
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